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Routing of Interconnects for Improved Thermal Management in a Laptop 
ABSTRACT 
This disclosure describes techniques for the routing of interconnects in computing 
devices such as laptops for improved thermal management performance. Per techniques of this 
disclosure, the interconnects are positioned in the same horizontal plane as the heat sink (fins) 
such that they do not block airflow at a fan's outlet. The placement is such that they do not 
occupy additional horizontal space, leading to a reduced airflow path length. In various 
implementations, the interconnect can be placed above or below the fins or heatpipe, or in a 
notch provided in an enclosure of the device. In some implementations, an additional element, 
e.g., antenna is stacked with the cable/flex. The thickness of the interconnect can be further 
reduced by making the heatpipe the carrier for the heatpipe and using the heatpipe to transmit the 
ground lines of the flex or the antenna. 
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Electronic components and circuits in computing devices generate heat that must be 
dissipated to ensure device reliability and prevent premature failure. Heat sinks such as heat 
pipes, fins, etc. are commonly utilized in the computing devices, optionally along with fans to 
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provide air cooling, which enables heat dissipation to keep components within their safe 
operating temperatures. 
 
Fig. 1: Airflow paths and components  
Fig. 1 is a wireframe view of an example laptop that illustrates an airflow path around 
components in the laptop. As seen in Fig. 1, a printed circuit board, also referred to as a main 
logic board (MLB), is in contact with a set of heatpipes that conduct heat away from the PCB 
and other heat generating components. Connectors, e.g., USB connectors, etc., are located along 
outer surfaces (edges) of the laptop. In this illustrative example design, two fans are utilized to 
drive airflow over the components. As can be seen in Fig. 1, air enters the laptop via an air inlet, 
flows over the heatpipes, and out of the laptop via air outlets that house one or more heat sinks 
(fins). 
As in typical designs, the air enters the laptop through an opening located at the rear of 
the product, goes over the board(s) and heatpipe before it goes into the fan. The fan blows the air 
through the fins and then out of the product. The airflow exiting the fan is directional. Relatively 
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small obstructions encountered in the path as the air exits the fan can constrict the airflow and 
affect thermal management in the product.  
The PCB is located at the center of the product and the connectors are placed at the far 
corner(s) of the product for easy user access. The connectors and the PCB are connected by 
cables, and a shortest path (important for signal integrity) for the connecting cable(s) is through 
the fan exit airflow.  
 
Fig. 2: Cross-sectional view of airflow path 
Fig. 2 is a cross-sectional view of the airflow path within a typical laptop device. The C-
Case is the upper side of the laptop enclosure that encompasses the keyboard. The D-Case is the 
lower side of the enclosure of the device. It can be observed that the cable or flex connector is 
obstructing the airflow path. Placement of the cable or flex also leads to a larger distance 
between the fan and the outlet to provide for an extra length in the airflow path for the cable or 
flex. The extra length makes it harder to push air out of the system and can negatively affect 
performance of the thermal management system in the device.  
DESCRIPTION 
This disclosure describes techniques for the routing of interconnects in computing 
devices for improved thermal management performance based on appropriate positioning of 
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connecting cables. Per techniques of this disclosure, connecting cables, e.g., antenna cables, flex 
connectors, and other cables/connectors in computing devices that require cooling (e.g., laptops) 
are positioned or placed in the same horizontal plane as the heat sink (fins) such that they do not 
block airflow at the outlet of a fan. The cables are also placed such that they do not occupy 
additional horizontal space, leading to a reduced airflow path length. Further, the thickness of the 
flex, antenna, etc. can be reduced by making the heatpipe the carrier for the heatpipe and using 
the heatpipe to transmit the ground lines of the flex or the antenna. 
 
Fig. 3: A cable/flex is positioned above the fins to enable unobstructed airflow 
Fig. 3 depicts a first example implementation of cable/flex placement, per techniques of 
this disclosure. As can be seen, the cable/flex is placed above the fins and enables an 
unobstructed airflow path between the fan and the air outlet.  
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Fig. 4: A cable/flex is positioned below the heatpipe to enable unobstructed airflow 
Fig. 4 depicts a second example implementation of cable/flex placement, per techniques 
of this disclosure. In this implementation the cable/flex is placed below the heatpipe and enables 
an unobstructed airflow path between the fan and the air outlet.  
 
Fig. 5: A cable/flex is positioned in a notch to enable unobstructed airflow 
Fig. 5 depicts a third example implementation of cable/flex placement, per techniques of 
this disclosure. As can be seen, a notch is provided in one of the parts, e.g., in the D-Case of the 
laptop enclosure. The cable/flex is routed via the notch and taken out of the airflow path.  
 
Fig. 6: Additional cables can be routed along with the cable/flex 
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Fig. 6 depicts a fourth example implementation of cable/flex placement, per techniques of 
this disclosure. In this illustrative example, an additional element, e.g., antenna is stacked with 
the cable/flex (above or below), as depicted.  
Variations on the described example implementations are also envisaged. For example, 
the stacked combination can also be placed above the fins, or in a notch provided in one of the 
enclosures. 
CONCLUSION 
This disclosure describes techniques for the routing of interconnects in computing 
devices such as laptops for improved thermal management performance. Per techniques of this 
disclosure, the interconnects are positioned in the same horizontal plane as the heat sink (fins) 
such that they do not block airflow at a fan's outlet. The placement is such that they do not 
occupy additional horizontal space, leading to a reduced airflow path length. In various 
implementations, the interconnect can be placed above or below the fins or heatpipe, or in a 
notch provided in an enclosure of the device. In some implementations, an additional element, 
e.g., antenna is stacked with the cable/flex. The thickness of the interconnect can be further 
reduced by making the heatpipe the carrier for the heatpipe and using the heatpipe to transmit the 
ground lines of the flex or the antenna. 
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